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—13. A sijgnal transmission apparatus comprising: 

a receiver operable to receive an input signal containing a first data stream of n values and a 
second data stream, where n is an.integer; 

a modulator operable to modulate a carrier wave with the received input signal so as to 
produce a modulated signal having symbols each representing a corresponding one of m signal points 
in a signal space, where m is an integer, said modulator including 



rn 



a divider operable tc > 



an assignor operable 



groups, respectively, and to 



divide the m signal points into n signal point groups. 



to assign n values of the first data stream to the n signal point 



ssign data of the second data stream to the signal points of each 




of the n signal point groups.land 

a shifter operable to ahift the signal points of the received signal to other positions in 
the signal space such that a distance between any closest two signal points of any adjacent 
two signal point groups becomes 25 * S ^nd the signal points in each of the signal point 
groups are allocated in the signal space^at ^qual intervals, and such that the m signal points 



^qual 
sign 



interva 
arspac 



are distinguishable from one another in the signar space by a first set of thresholds, which 
divide the signal space into m regions, and thpm signal point groups are distinguishable from 
one another in the signal spaca by a^seodnd set of thresholds, which divide the signal space 
more coarsely than the first setlof thresholds into n regions, where 25 is a distance between 
the closest two signal points of the adjacent two signal point groups when the m signal points 
are allocated in the signal spacqat equal intervals, and S is a shift coefficient which is more 
than one; 

a transmitter operable to transmithhe modulated signal and to transmit information necessary 
for determining the first and second sets of thresholds. 



14. A signal transmission apparatus according to claim 13, wherein each of the first and second 
data streams carries information constituting a television image. 
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IS. A signal receiving apparatus| comprising: 

a receiver operable to receiv^ a signal having symbols each representing a corresponding one 
of m signal points in a signal space, \Njhere m is an integer, wherein the m signal points are divided into 
n signal point groups each containing m/n signal points, and the signal points are shifted to other 
positions in the signal space so that a distance between any closest two signal points of any adjacent 
two signal point groups is 25 * S andlthe signal points in each of the signal point groups are allocated 
in the signal space at equal intervals and the m/n signal points in each of the n signal point groups are 
distinguishable from one another in tl ie signal space by a first set of thresholds and the n signal point 



groups are distinguishable from one a nother in the signal space by a second set of thresholds, where 



25 is a distance between the closest two signal points of the adjacent two signal point groups when 



the m signal points are allocated in the 



signal space at equal intervals, and S is a shift coefficient which 



is more than one, and wherein the sign ll contains a first data stream, which is assigned to the n signal 



point groups, a second data stream, wftich is assigned to the m/n signal points of each of the n signal 
point groups, and information necessary for determining the first and second sets of thresholds; 



a demodulator operable to extract the inforniatigri necessary for determining the first and 



second sets of thresholds from the received signal, set at/east one of the first and second thresholds 



based on the information necessary for determining the/irst and second sets of thresholds, distinguish 



the n signal point groups from one anott^er by ffaa^fcond set of thresholds and demodulate values of 
the distinguished n signal point groups to obtain reconstructed data of the first data stream, and to 



distinguish the m/n signal points in each c f the n signal point groups by the first set of thresholds and 



demodulate values of the distinguished m/n signal points in each of the n signal point groups to obtain 



reconstructed data of the second data stream; and 

an output circuit operable to combine the reconstructed data of the first and second data 
streams from said demodulator to obtain reconstructed data from the received signal 



16. A signal transmission apparatus according to claim 15, wherein each of the first and second 
data streams carries information constituting a television image. 
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17. A signal transmission system comprising: 

a first receiver operable tolreceive an input signal containing a first data stream of n values 



and a second data stream, where rys an integer; 

a modulator operable to n^odulate a carrier wave with the received input signal so as to 



produce a modulated signal having symbols each representing a corresponding one of m signal points 
in a signal space, where m is an intqger. said modulator including 

a divider operable tojdivide the m signal points into n signal point groups. 

an assignor operablelto assign n values of the first data stream to the n signal point 



groups, respectively, and to assign data of the second data stream to the signal points of each 



of the n signal point groups. 



ind 



a shifter operable to shift the signal points of the received signal to other positions in 



the signal space such that a distance between any closest two signal points of any adjacent 



two signal point groups becomes 28 and the signal points in each of the signal point 



'ce at 



groups are allocated in the sk nal spafce at equal intervals, and such that the m signal points 



are distinguishable from one mothe* in the s/gnal space by a first set of thresholds, which 



divide the signal space into m l< 



egions^ and tHe n signal point groups are distinguishable from 



one another in the signal space 



by a second set of thresholds, which divide the signal space 



more coarsely than the first set 



of thresholds into n regions, where 25 is a distance between 



the closest two signal points of the adjacent two signal point groups when the m signal points 



are allocated in the signal spao; at equal intervals, and S is a shift coefficient which is more 
than one; 1 

a transmitter operable to transmit the modulated signal and to transmit information necessary 
for determining the first and second sets of thresholds; 

a second receiver operable to receive the modulated signal; 

a demodulator operable to extract the information necessary for determining the first and 
second sets of thresholds from the receivep signal, set at least one of the first and second thresholds 
based on the information necessary for determining the first and second sets of thresholds, distinguish 
the n signal point groups from one another by the second set of thresholds and demodulate values of 
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the distinguished n signal point grc|ups to obtain reconstructed data of the first data stream, and to 
distinguish the m signal points in each of the n signal point groups by the first set of thresholds and 
demodulate values of the distinguished m signal points in each of the n signal point groups to obtain 
reconstructed data of the second aata stream; and 

an output circuit operable rto combine the reconstructed data of the first and second data 
streams from said demodulator to obtain reconstructed data from the received signal. 

18. A signal transmission svstemlaccording to claim 17, wherein each of the first and second data 

streams carries information constituting a television image. 

\ 

19. A signal transmission methoJ[ comprising: 

receiving an input signal containing a first data stream of n values and a second data stream. 



m where n is an integer; 



having symbols each representing a co responding one of m signal points in a signal space, where m 



is an integer; 

dividing the m signal points 



int ) 



assigning n values of the first 



;eivecr 



modulating a carrier wave with the recfei veer input signal so as to produce a modulated signal 



n sign^Tpc 



point grodps; 



data stream"T& uie n signal point groups, respectively, and 



assigning data of the second data streai n to the signal points of each of the n signal point groups; 



shifting the signal points of the received signal to other positions in the signal space such that 
a distance between any closest two signal points of any adjacent two signal point groups becomes 25 
* S and the signal points in each of the signal point groups are allocated in the signal space at equal 
intervals, and such that the m signal points are distinguishable from one another in the signal space 
by a first set of thresholds, which divide tre signal space into m regions, and the n signal point groups 
are distinguishable from one another in the signal space by a second set of thresholds, which divide 
the signal space more coarsely than the first set of thresholds into n regions, where 25 is a distance 
between the closest two signal points of tee adjacent two signal point groups when the m signal 
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points are allocated in the signal spacje at equal intervals, and S is a shift coefficient which is more 
than one; and 

transmitting the modulated signal and information necessary for determining the first and 
second sets of thresholds. 

\ 

20. A signal receiving method comprising: 

receiving a signal having symbols tjeach representing a corresponding one of m signal points 

in a signal space, where m is an integer, wherein the m signal points are divided into n signal point 

groups each containing m/n signal points, ^nd the signal points are shifted to other positions in the 

signal space so that a distance between anvjclosest two signal points of any adiacent two signal point 

groups is 25 * S and the signal points in e^ch of the signal point groups are allocated in the signal 

space at equal intervals and the m/n signal points in each of the n signal point groups are 

i 

distinguishable from one another in the signfal space by a first set of thresholds and the n signal point 
groups are distinguishable from one anothe| in the sjgqal space by a second set of thresholds, where 



25 is a distance between the closest two sig: 



[j in tne signal 
lal points v^ f 



*the adiaceiy two signal point groups when 



the m signal points are allocated in the signal ^pace at equal interval/ and S is a shift coefficient which 



is more than one, and wherein the signal contains a first data stream, which is assigned to the n signal 



point groups, a second data stream, which is issignen to the m/ri signal points of each of the n signal 
point groups, and information necessary for determinmg th^nrst and second sets of thresholds; 

extracting the information necessary fur determining the first and second sets of thresholds 
from the received signal and setting at least one of the first and second thresholds based on the 
information necessary for determining the first! and second sets of thresholds; 

distinguishing the n signal point groups pom one another by the second set of thresholds and 
demodulating values of the distinguished n signal point groups to obtain reconstructed data of the first 
data stream, and distinguishing the m/n signal points in each of the n signal point groups by the first 
set of thresholds and demodulating values of the distinguished m/n signal points in each of the n signal 
point groups to obtain reconstructed data of thelsecond data stream; and 
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combining the reconstructed d^ta of the first and second data streams to obtain reconstructed 
data from the received signal. 

21. A signal transmission method comprising 



receiving an input signal containing a first data stream of n values and a second data stream. 



where n is an integer; i 

j 

modulating a carrier wave witH the received input signal so as to produce a modulated signal 

i 

having symbols each representing a corresponding one of m signal points in a signal space, where m 
is an integer; I 

dividing the m signal points into n signal point groups; 

assigning n values of the first jdata stream to the n signal point groups, respectively, and 
assigning data of the second data stream to the signal points of each of the n signal point groups; 

shifting the signal points of the jeceived signal to other positions in the signal space such that 
a distance between any closest two sigrjal points of any ad jacent two signal point groups becomes 25 
* S and the signal points in each of thelsignal ypo^t groups are allocated in the signal space at equal 
intervals, and such that the m signal paints afe distinguishable from one another in the signal space 



bv a first set of thresholds, which divide the signal space into m^egions. and the n signal point groups 



are distinguishable from one another in the sknal space by/ second set of thresholds, which divide 



the signal space more coarsely than thd first set of thresholds into n regions, where 25 is a distance 
between the closest two signal points pf the aq|acetrf two signal point groups when the m signal 
points are allocated in the signal space pt equal intervals, and S is a shift coefficient which is more 
than one: 

transmitting the modulated signal and information necessary for determining the first and 
second sets of thresholds; 

receiving the modulated signal; 

extracting the information necessary for determining the first and second sets of thresholds 
from the received signal and setting at Beast one of the first and second thresholds based on the 
information necessary for determining the first and second sets of thresholds; 
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distinguishing the n signal point uxjdups from one another bv the second set of thresholds and 
demodulating values of the distinguished p signal point groups to obtain reconstructed data of the first 
data stream, and distinguishing the m signal points in eaclvof the n signal point groups bv the first set 
of thresholds and demodulating values |)f |he aisting^rfshed m signal points in each of the n signal 
point groups to obtain reconstructed date ckths^cond data stream; and 

combining the reconstructed data jo f the first and second data streams to obtain reconstructed 
data from the received signal.— I 



